The model eukaryote Dictyostelium has a family of five genes (p2xA-E) with homology to vertebrate P2X receptors. dP2XA has an exclusively intracellular localisation where it plays an osmoregulatory role. It therefore remains unclear whether Dictyostelium utilise P2 receptors for extracellular nucleotides in a manner analogous to vertebrates. Methods An aequorin-based assay was used to monitor changes in intracellular Ca 2+ evoked by extracellular nucleotides in wild type and knockout strains.
Introduction
The model eukaryote Dictyostelium has a family of five genes (p2xA-E) with homology to vertebrate P2X receptors. dP2XA has an exclusively intracellular localisation where it plays an osmoregulatory role. It therefore remains unclear whether Dictyostelium utilise P2 receptors for extracellular nucleotides in a manner analogous to vertebrates. Methods An aequorin-based assay was used to monitor changes in intracellular Ca 2+ evoked by extracellular nucleotides in wild type and knockout strains.
Results

ATP and ADP elicit a transient rise in intracellular Ca
2+ with EC 50 values of 7.5 and 6.1 microM respectively. Responses peak within 2.9 ± 0.04 seconds, require extracellular Ca 2+ and are unaffected by knockout of either the heterotrimeric G protein beta subunit gene or iplA, a gene thought to encode the Dictyostelium IP3 receptor. Deletion of p2xA or p2xE also has no effect on the response to extracellular purines showing that these P2X-like genes are also not involved. Cu 2+ , Zn 2+ and Gd 3+ ions inhibit the response whereas suramin and PPADS have no effect. 300 µM Zn 2+ completely inhibits the large rapid rise in intracellular Ca 2+ revealing the presence of an additional smaller and much slower response.
Conclusions
In addition to P2X receptors with intracellular function, Dictyostelium also possess cell surface P2 receptors which respond to extracellular purines, making this organism an attractive model to explore purinergic signalling. The rapid activation of a Ca 2+ permeable ion channel is indicative of the involvement of one or more of the P2X-like receptors, with dP2XB, dP2XC and dP2XD the most likely candidates.
